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CIA/RR MP-102

ESTIMATES OF THE MINIMUM ANNUAL CIVILIAR PETRGLEUM

CONSUPTION OF THE SOVIET BLOC I¥ THE RVENT

OF A GENERAL WAR IN FISCAL YE/R 1954

S\unmagg_

Estimates of civil consumption of petroleum products in the Soviet Bloc
during wartime fiscal year 1954 are presented in Teble ], For comparison,
estimated civil consumpbtion of petroleum products during pescetime fiscol year 1253,
the immedietely preseeding pescetime period, is also prosented,

Table 1

Estimated Civil Consumption of Petroleun Products
in the Sovict Bloc, Peacetime Fiscal Yeor 1853
Compared with Wartime Fiscal Year 1954

Million MHetric Tons
Percent Decrease
it s Peaocebine Wartime Fiscal Year 1954 Best Estimate
Fiscal e ol Kstina’ Hoat Figeal 19564
Hajor Product Group Year 1953 prel?%ﬁuit lower Limit ZEsbtinate from Fisenl 1353

Aviation Gasoline «8 o1 o1 «1 83,3
Other Distillste
Fuols 2443 20,8 13.5 18.5 23.9
Residual Fuels 14,9 13.2 Ba7 13.2 1114
Lubricants Sed 3.3 1.9 Ze8 17.8
Total 5.2 L2 2.2 3.6 8.9

The wertime estimates showm in Table 1 are based oun the assumption that a
general war begins on 1 July 1953, The best estimate presents the most probable
wartime civilien consuﬁptizm consiatent with the degres of econamic activity
necessary to support a prolenred peneral war, assuming no stirition, The raxnge of
estimates presents as an upper limit a nossible level of wartime consumption cone

sistent with moderate wertime rationing, and assumes no attrition. It is considered
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probable, hawever, that wartime rationing will be more severe then this case would
indicate, fThe lower limit of the range of estimites presents 2 level of wartime
civil consumption consistent with $he required sssumption that the Soviet Bloc could
support a eneral war on the besis of 45 percent of its 1952 industrial capacity, _Z_L./
This lower estimate implies considerable economic dislocation, and implies problems
in orude oil production and petroleum refining which eould only be solved by wagto-
ful and srbitrary measures.

The wartime estimntes presented reflect a low degree of coaversien of petroleunm
consuning equipment to other fuels. An snalysis hes been mede of the possibilities
of gecuring extensive conversions in wartime in the Soviet Bloc. Particular
attention has been devoted to determining the possibilities of obteining conversions
which would result in savings of sutomotive fuels, In general, the logic of conver
sien is that of substituting imeremontal inputs of steel, menpower, plant time, and
801id fuels in order to secure lower inputs of liquid fuels into the wartinme eCoNnamy.
On the besais of the data collected, it seems improbable that the Soviet Bloc would
be able to find the necessary incremental inputs in wartime to secure simificant
savings of liquid fuels, This would be particularly true in the first yeay of the
wore It should also be particul.arly Yrue if the Soviot industrial plant were
operating at only 45 porcent of 1952 capacity,

The auelysis which follows provides detailed breakdowns of civil consumpbion of
petroleun products in the Soviet Bloc, by major geograchiec areas, by product groupines,

and by consumer sroups, where these breskdowns are available, In the csse of the

-2 -
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Aslatic Sotellites it has not been possible to geparate civil and militery
rogulrenents. As & result, sll of the estimates presented herein reflect the

egtimaiod consuapiion of petrolsum products by the Asiatic Satellites for both

military and eivil purposes.

-do-
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1. USSRe

The estimated civil consumption of petrolsum produots in the USSR in fiscal vear
1863 is given in Tmble 2,* These estimnies, with the exception of those concerning
agricultural conswaption of petrolsum products, have been talen from CIA;’RR PR 17

I-F, Civil Consumption of etruleum Products in the USSR, E_/ The estimates of

egricultural consum;tion are based uron later CIA calculations,

Estimates are also presented in Table 2 of the most probable minimum civil
consumption of potroleum products in the USSR during fiscel year 1954, assuming a
general war beginning in July 1853, and assuming no attrition.

Table 2 presents estimates of the upper and lower limits of the possible range
of civil comsumption of petroleum products in the USSR during (iscal jazzr 1964, in
the event of a general war beginning in July 1953,

& gummary of the analysis on which these estinates are based follows. The
consumer cutegories used herein are those defined in PR 17, I-F, cited above.

a, Hotor Transport.

In sstinating the wartime consumption of liquid fuels by civil motor

transport, several factors oxist which affect the estimabes of the wartime out which

1% may be possible to make from the preceeding pemcetime level of conpumpbion in the USSR.

(3) It has been sssumed that no new wvehicles will bs sdded to the civil

motor parlk in wartine,

{2) It is considered probable that eivil motor vehicles mey be transferred

to the military in wartime. An ostimebe of the number of wehicles which might be

* Table 2 fpllows on page 5

w g -
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Pable 2

Betimnted Civil Consumotion of Petroleus Products in the USSK
Peacetine Fiseal Toar 1953 and Best Estimate Wortime Fiscel Year 195L

Million Metric Tong

Hotop
Zransport Agricuitare
Fiscal Year 1953 - Peacetine

Avirtion Cmaoline 0 ¢
Other DMatillate Fuels &1 g.6
Heeidualn o 4]
Lebricants o 1.0
Total X 9:6
Fiseal Yoar 195U « Wartine (Hast Fetimate)
Avintion Gasoline 0 0
Other Dstillate Puels 6.1 6.8
Residuals 0 1]
Tubricoanta o3 N
Totsl (R 1.5
Fiscal Year 1954 « Wartime (Possible Upper Timit)
Avistion Gasoline 0 )]
Other Distillate Fuels 6,1 8.6
Regidusls ] 0
Jmbricants 3 1.0
Totel ,mr_w m-..m
Figesl Yoar 1954 - Wartime (Possible Lower Limit)
Aviation Gasoline o} y]
Other Distilliste Fuels 4.0 5.0
Residusle Q 0
labricante ol 5
Total % 2.5

Bailroads

Insustry

My
Bousehold Irenmnort

tgca&&a

uc:><3:»<:
<

.
o

l

gco:—ac
: o

o

5
0
Neglicible
22

Regligivle
0

0
Kogligidle
Regligible

Hegligible
4]

0
Hegligible
Hogligible

Re;ligible
0
Q
Fegligible
Teglipgitle

Total

D
21.

Neglirzible

16.2
12.0
2.5

3.1

Reglizible

18.5
12.0
3.0

a2

negligible

11,2
1.%
1.6

2.3

Percont Deoreage

From Piscal Year 1a53

100.0

25.3
12,4
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trausferred, howover, is not considered feesible, and these pomtial tranafers
have bean ignored in thisz report,

(3) It is coneidered possible that some civilisn motor ?ivel;icles may be
converted Yo ges generators, and'comprease& gaseous fuels. In vis';x of the analysis
which is presented in Appendices A and B of this report, it has beah satimeted that
the %otal effect of the oomversions which mizht be anticipated in ther" first year
of & war beginning in 1953 would be to rslease liquid fuels in the amount of 0.25
to 0.5 million metric tons por year,

{4) It is considered that the use of the remaining civilian motor wehidles
would be curtailed, end that sny use of motor transport for vlegsure purposes will
be eliminated. Requirements for motor transport for construetion activity should
decrense proportionately to the wartime decrease in construction, i}enaalidatims. of
motor transport requirements is considered possible to some extent,

These fuctors suggest thet substential cuts might be made in wartime motor
transport consumpbion of ligquid fuels. However, motor transport requirements for
sssential prodﬁcﬁon of military and civillen end-items,end essentiel requirements of
motor transport for agriculture, must be met, particulerly in wartime, 3Soviet civil
motor transport is presently operating under conditions of gevere rationing, which
suggests a low degree of flexibility in this requirement.

The degree to which liquid fuel allocatione to civil wotor tramsport in the
USSR can be cut in wartime will depsnd on the interection of these and other factors.

Personnel from Peiroleum Administration for Defemse {PAD) Pamiliar with aspecis of

petroleun retioning in the US snd Western Burope, believe a cut of 26 percent from

-8 -
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the previous pescetime levels of deweds—oeeconswapbion might be redllatic under
these conditions. In speculating sbout the mo:t extreme cut which the Boviet war
potential might survive, & figure of 5O percent has been arbitrarily chosen. Ihis
figure is in line with the level of industrisl sctivity stated in the terms of
referenco of this roport, and with the short term 16';'63. of sgricultural sotivity
which has been indicated in the following section,

lubricant reguirements have been calculated to be aboubt § perecent of fuel
requiremonts. Since it is possible that some roproeessing of lubricante might be
anticipated in wartime, a lower limit of 3 percent of fusl requirements has been set
ag the minimumm rejuirement for lubricants for civil motor transport.

b. Agriculture,

During World Wer IT work done (in terms of soft plowing) by Machine Tractor
Stations (MTS) in the USSR fell from 225 million hectares in 1 40 to 95.8 milllen
hectares in 1944, and to 115.5 million hectares in 1945, _§/ This represents &
decrease of sboubt 57 percent betweon 1940 and 1944, and of 49 percent between 1940
and 1946 The 1945 figure is perheps the more useful, since the Ukraine was in
Soviet hands during that year. Data for the seme period indicate that the agricultural
tractor park of the USSR in terms of physical units, decressed 30.6 percent between
1940 and 1945, A_i./ In terms of horsepower, it is estimated that the agricultural
tractor park decrossed 29.1 percent betwsen 1940 and 1343, _5/ Ag 8 further indi-
cator, it is known that Sovict hectarage of spring wheat, whiehid, planted in areas .
which were under Soviet control during the whole of World War II, was reduced to 2.5

million heotarns in 1946, as compered to 5.1 million hectares in 1938, a reduction

of about 50 percent, 6/

-7 -
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The above date suggest that the Soviet economy during World Wer II was able
to subsist on groatly reduced agricultural production. ﬁarresp@nding;ly, the number
of tractorssand the tractor horsepmwer, employed were also grouily less than prewar,
Data for war years before 1945 are distorted, however, by the fact thet parts of
the Soviet Union wers eithor occupied or asctually im the batile zonef. Moregver,
the production of Soviet agriculture in this period was supplemented by substantial
imports of food and clothing, which indicates thst indigenous agriv;ultur&l activity
msy have been below the subsistence level,

With this historical background, it is possible to speculate on probable
level of sgricultural comsum tion of ligquid fuels in the event of a8 future war.

It must be assumed, throughout, that the Soviets will probably ettempt to cperate
their agricultural machinery at peacetime levels for as lomg 2 periocd as possible,
in urder to maintain & solid agriculturasl) undsrpinning to the wertime economy,

The estimates which are presented represent current thinking sbout the minimum levels
of agricultural activity which would suppor$d the war econonmy.

The following factors alfect these estimates:

{1} It is considered probable thet tractors will be transferred from
sgriculture to the military. It has not been possible to estimate how maxmy transfers
could be expedtad. but it is probable that the heavler diessl tractors would be
favored by the military.

{2) It is considered improbable, in view of the analysis presented in

Appendix A, that an ejprecisble numbsr of tractors would be converted to gas ;enere-

tors 4n the initial pheses of the war., In addition to the dsta presented in

P <
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Appendix A, it mey be staked that conversion of tractors to yau generators is cven more
difficult thean the c;anversion of trucks, since there iz uo space on the chassis of
most liquid fuel tractors to install the bulky gas ;enerator units. Notwithstanding
the latitude of gas generators with regerd to fuels, diffioulties inight be encountered
in providing solid fuels for :as generator tractors in agricultural sreas., The

Sovist experiments with agriculbursl wastes as ~enerator fuel have basen unsatizfactory,
and the problems of trensporting solid fuels in bulk, especislly in warkim:, night

be even more serious than those encountered in supplying liquid fusels.

{3} Compressed :as tractors and electric tractors are not believed to be
present In consequentlal numbers in the USSR at the presunt, and it is not believed
that their mumbers would msterially incroase in wartine,

{4) It is again assumed that no additlons would be made to the sgriculfural
park in wartins,

On the baesis of these and other considerations, it is estimated thab
the USSR would not be seriously hampered in its effort under s condition of loss
of 30 percent of the horsepower of };he peacetime agricultural tractor perk. As a
Iower limit, it iz believed thet tThe USSR might survive for a 1imita§ period a
50 percent cut in the horsspowsr of the sgricultural tractor park.

In termg of the fuels which would be conserwsd, it has heen estimated that
the tragtors which would be withdrawm in the most probable case would be diesels,
notably the 8=-80 and DI=-54 models, In Lhe more extreme onse, o reduction hae slso
been made in the number of kerosene tractors operating., In the sexireme case; a

further reduction of fuel requirements has beon made, representing a rediction of

25 percent in the use of combines,

-0 - .
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¢« Shipping,

He roduction is anticipated in the consumption of liguid fusls in wertine
by Sovist high seas, Caespian, or inland weter shipping. %The wartime demands placed
on the transportation not of the USSR are expected to be at leest as high as in
peecetime, Therefore, the fuel -onsumption of these fleets is expected to continue
at peacetime levels. Tochmological dii‘i;isulties meke it very improbebls that
either the diasel or fuel oil consuming unite of the high sees or Casplan f{leats
would be converted to othor fuels within the first yeer of the wars In the case of
the inlaﬁd waterways, it is possible that some of the diesel units in this fleet
could be converted to ;as . ensrators, since it is knowm that the Soviets have been
experimenting with thie conversion., It is also possible that some of the fuel oil
burners of the inland fleet could be converted Lo solid fuels, since the smaller
gize of these engines wiht maks conversion more easy to manage. The extrene casg,
therofore, shows a small reduction in the fuel requirements of Soviet shipping.

de Railroeds,

It is not anticirated that any reduction ¢an be made in the fuel consum-tim
of the r ailroads, singe wartime rail traffic should at least ejual peacetime traffic.
Soviet axpﬁr?imants with pasegenerutor loconotives, and gas~fucled locomotives have
not rescied the point where these should mat-rimlly affect the rail fuel situation
in wartime. It is not considered thet there would be any swrong incentive to
convert the fuel oil burning locomotives to other fuels, since thelr appears %o be

no roason o believe thet fuel oil will be in short supply during e war,

- 10 =
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es Industr z .

. industrial
The major part of the/consumption of petroleum products in the USSR is of

residupl fuel oil. In calculating the comsumption of residual ruel oil by Soviet
industry in xarfxrtima, the same assumption has been made in this report as was the
case in PR=17, (I-F) namelys that all residual fuel oil which is produced by the
USSR petroleum refining industry, end which is not consumed by the Navy, the raile
roads, or shipping, will be available as an industrial fuel, As long as Soviet
crude production continues at peacetime levels, there is avery reason to belisve
hat no veory substambial cuts will be mede in the allocations of residual fuel oil
to industry., Thers is no military requirement for this produet which can be
expacted to incrsase in wartime, other then a modest increase in the re-uirements
for nevel bunkers, The eatinate presented in the nost probable camse is bésed on
thie nsawnpt:ion.

However, if it is assumed that the Soviet economy could operate at 45 percent
of its 1952 capacity, as stoted in the terms of reforence, it is epparent thet the
residual fuel requircment for this degree cf activity would be substantially less
then 9 million metric tons. It is estimated that residual fuel requirements under
these doniitions:mieht bein.the,order of 50 percent of eastimated 1952 pencetims
consumption, or about 4.6 million metrie tonse It should be noted that the present-
ation of this figure implies either a reduction in srude 0il production to levels
well below poacetime fiscal year 1953, or the dumping of residusl fuel oll.

A proliminary investigation has been made of the possibilities of converiing
gubstantial portions of the Soviet fuel oil consuming industriel plants to other

-1l -
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fusls, Not enough is presently lknown about the nature of these plsnts %o know

whether & number of them are cepable of operating on other fuels without extensive

redssisn, Under these circumstances, it has been assumed that most of the induastrial

fuel oil burning equipment is of the simplest type, and desiped to burn: fuel oil
consul tation

exclusively. In comxakxikmx with personnel of the Coal Branch of the Buraau of

Mines, it was agreed that the conversion of industrial fuel oil burners of the

manpower

permanmt type requires very econsiderable investments of steel, DUV, and time,

Tt is their opinion thet in the US it would be difficult to convert any large number

of such installatitms o selid fuels in any future war because of these large input

requirements., In fact, they feel thet 1t might not evem be possible To comvert

as many installations as was the case in World War II, During World War II, only

11 pere nt of the fuel oil burning $nstall tions in the US were converted to solid

fuel at the height of the effort to secure these conversions, ;?/

In view of the experienés of the US with converaion, and the fset that it is
believed that conversion would present insuperabls difficulties to the U3 in any
future war, it has been assumed that the less hishly industrinlized and less
flexible economy of the USSR would nokt find it possible to suppert extensive conw
versions. This would be particularly trus if overall industribal aotivity in the
USSR were operating at 45 percent of ita 1952 capocity.

Very little 1s known sbout industriel requirements for distillate fuels, In
view of this fact, an arbilirary reduction of 25 percent has been made in these
requirements as the most probaeble case. This cut reflests the reduction in fuel

regquirements for indusirial constiruction, together with more severe rotioning of

distillate products to industrial jnstalletions in wartime, As an extrewe CAEG,

o HoprovEa F o PI8H0/0HIS A EA-BbPFETE
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In the matter of industrial Jubricents, it is believed that asproximately the
same quantity of lubricants would be roguired as in peacetime. Reprocessing of
indmugtrial lubricants may reduce this figurs somewhat, In the extreme case, &
reduction of 50 percent has been made in the lubrica;zt requirevents estirated for
1352,

f, Household.

Included in the estimates of the householl congumtion of petroleum products

in fiscal year 1953 is f:}xe estimated congum;tion of kerosene by industrial instell=
ations, since it has been im ossible to separate these requirements in Sovist
sourcegs ihe sizey of the Soviet industrisl requirement is nol known. ‘The combined
industrial and household consumption of kerosene in wartime has been cut B0 poarcent
from peacetime levels, This cut is sasumed to fall largely on houssholds, since
heavy cuts could be made in the civilian allocation of kerosene without affecting
the ability of the Sovi:t economy to wage war, 48 & meximun cut, a 76 percent
decreage from peacetime levels is indicated, This figure wonld teke into account
industrial sctivity at a level of 45 percent of pngoatime 15524
g« AMr Trunsport.
14 hag baon ssswmed that virtually ell of the eivil air fleet of the USSR

would be turned over to the millitery in the event of ware

- 18 -
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2, European Satellites.

It ip estineted that tho Buropean Setellites will roguire, as an absolute
minimum, sbeub 3 million metric tons of petroleum pr;ducts in wartime fiscal year
1954, Since the civil consumption of petrolsum products in this area is stringently
restriocted, it is no% believed that the civil sconcmics could sustain more then a
10 percent cut comparsd with peacetime fiscal year 1953, ‘Table 3 indicates the
egtimated eivil conswption in fiscal year 1953 and fisoal year 1854 of the major
product g;rbuph y

Table 3

Estimated Civil Consumption of POL in the Buropean Satellitea

Percent Decrease
Figcal Year

Peacetime Fiscal Wertine Fiscal 1954 from
Major Product Groun Yoar 1953 Yoar 1954 Piscal Year 1953
Aviation Gesoline 25 Q 100
Othor Distillate Fuels 2,185 1,900 13
Residuals 885 865 0
Lubricants 245 230 8
Total 3,310 2,985 10

It has been assumed that in wartime all civil aviation will be taken over by the
military, BSince the militery demand for residuals is negligible, and ~ince there
will alweys be residuals produced which will be aveilsble for consumption, it is
believed there will bs no cut in thie category. In addition in =ome aress, such
as Rumania, there is a scareity of other suitable fusls for industry, rail transport
and water transport. Agein, the technical and economic difficulties in conversion
fram residual fuel oil mske it unlikely that consumption oould be reduced, Over

- 14 =
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88 percent of the ovor-all cut in congumption will be in the distillates, principally
gasoline and diesel oil, the petroleun products most needed Wy the militery. It is
feit that as s rusult of the reductions outlined =bove there could be a small
savings of about 6 percent in lubricants,

Thé estimated conswnpiion of petroleum products by the major noﬁamning groups

1s shown in Table 4, _8_/

Iable 4
Estinated Civilian Consumption of 7OL by Hajor Consuners

Thousand Yetrie Tons

Percent Decrcage
Fiscal Year

Poacetime Fiseal Wartime FPisoal 1954 from

Major Gonsmrf‘;_;.; o Year 1953 Yoar 1954 Figoal Year 1953
Motor Transport 1,080 900 15
Industry 925 850 8
Agriculture 825 600 4
Household 240 200 17
Rail Iransport 235 ) 235 0
Water lransport 200 200 o
Air Transpert 25 o 100

Total 3,310 2,985 10

Although virtuslly all of the transport in the Europssn Satellites is believed
%o be essential commeroial transport that probably can not be cut appreciasbly, it
is felt that some savings in gasoline and diesel oil can be effected, Civil
aviation is expected to be climinated and private motor transport even more ssvirely
controlled than at the present time. Some of the trucks, particular}y the diegels,
may be turned over to the militery, However, it is doubted that either reail or
water transport can be cut at all,

Although the largest part of industrial consumption is in the form of residual
fuel oil, some gnsoline and diesel oil is used, with gesoline making up the majority
of the distillates. This gascline is probably used in construetion work and for

- 15 =
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motor transport within industrial complexes, It has been assumed that these schivities
will be curtailed resulting in & reduction of about 75,000 motric tons in industrial
consun»tione.

Household consumption iz in the form of kero‘aen@ for lighting and cooking. Fuel
wopd is expected to be used as & substitute for kerqsene in woking, thereby
decreasing domestic useraf petroleun productvs‘ by some 40,000 tons, or 17 percent,
Since kerosenec is alrcady severely reationed for domestio pruposes, it is extremely
deubtful that a deoper cut could be effectively accomyiished,

Although agriculture in the European Satellites is not mechenized to = large
degree, more and more mechanical drafi power is being utilized. Recently diesel
powered caterpillar tractors have been built and turned over to the Machine Tractor
Stations, These urs expected to be turned over to the military, However, this
astion is expected tov be followed by increased use of the romsining tractors, a
number of which cunsume kerosene, Therefore, it appears that no more than about

25,000 tons of POL can be released by arriculture for more essential uge.

- 16 =
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5. Asiatic Satellitas,.

It has not been possible, on the Lasis of presently svailable information, to
distinguish between current milivery and eivilian requirements for petroleum pro-
ducts in the é;si atic Setellites, Based on the estimated requirements for paac_e‘time
1862, it is believed that the over-all yearly rcoguirements for petroleum products
in the Asiatic Satellites for pescetime fiscal year 1953 end as follows: aviation
gagoline, 110-.,006 metric tonsy other distillate fuels, 405,000 netrio tonag
residual fuels, 500,000 metric tonsy and lubricants, 50,000 metric tons. _1.2/
These requirements total 860,000 metric tons per year.

It is believed that the pebroleum requirements of the Asiatic Setellites will
not u'nderga appreciable change during wartime fiscal yeor 1954,

¥o breakdown of the consumption of petroleum preducts in the Agiatic Salellites
by consumer groups has been possible on the basis of presently avallable informae

tione

- 1T =
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ggggndix 5

SSIBILITIRS FOR CONVERSION OF VEHICLES

T0 CAB CUPNEHATORS I THE USSR IN

WARTIME FPISCAL YHAR 1934

The interest of the USSR in :as penerator vehicles has been apparent for some
time. During the period imwediately preceeding World War II, this interest became
most clear. In 193%, a iarty Resclution called for the mwoduction of 2 minimm of
80,000 gas gencrabor trucks and tractors during the course of the following three
years, ﬂ To implement this resclution, the GAZ and ZIS factories were to £ro=
duce 20,000 gms generator trucks, while the Khar'kov and Chelyabinsk .rasetor Plants
were to produce 10,000 gas generator t-r.actors during 1935, 12/ The 1941 Plan
celled for the production of 40,000 ;as generator trucks and 10,500 gas renerator
trectors. There is evidence thst previously existing petroloun fucled trucks and
tractors were scheduled for cﬂszrsim to sas penerators in this pericd, Narkomles
(Peoplets Commissarist of the Timber Industry) was ordered to convert 2,300 ChiZe
60 tractors und 1,000 trucks to gas zenerators; Glavlestrans srom, 200 tractors
and 400 trucksy and TsOLES NKPS, 120 tructors and 400 trucke. 13/

There is very little evidence as to the degree tu which these plans were
satuelly carried out, - According to one gource, sbout 5 percent of the Soviet track
park was equipped with gas generators bofore the war .}ﬁ‘/ another source staetes
thet sbout 4 percent of tho prow-wsr a ricultural tractor park was gas ;enerator, _1_§/
It slso is believed that = considerasble number of trucks and tractors were converted
during the course of the war,

In the post-war period, less concrete evidence is available. The Fourth-Five

Year Plan called for "gusranteeing a wide application of gas -eneratoree..e trucks
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in transport, operating on local forms of fuel®, and further specified thsi i0
percent of the trucks and tractors in the Pimber Induatry should be us generator
types. The recently amounced Fifth Five Year lan calls for the economy "to
ineroase consider:bly the manufacture of...lurge ges generator trusks”,

The degree to which these plans have baen implemented is not clesr. It is
Imown that at least one type of gas generator tractor, the ¥T~-12, has been produced
by assembly lins methods at the Leningrad-Kirov plant, and that at least one type of
gas penerator trucks, the ZIS-21A, is produced at the UralZls plante }_@/ In addition
it is known *:;h&r.t {there has been considersble experimentablon with gas penaerators
and gzas generator equipped trucks and traotors. It is apparent that soms of these
experimonts have been relatively successfuly prrformance data on the experimental
GB-58 ond 0F-58 ges generstor tractors have indiceted thet these models mny be
roughly equivelent in performance to the S-80 diesel trootor. 17/ Tt is to be
presumed that equally successful sxporiments have been cerried oub in the field of
ges generator trucks.

There is no evidence, however, thet ges generator tractors have to date replaced
any substontisl portion of the present liquid fueled truck and tractor park, with
the possible excepbtion of the vehicles employed in the Timber industry. This would
sugpest that the present 4 stribution of gas generator trucks snd tractors is cone-
fined to arcns where the timber industry is concentrated: the Yorth and Siberine
It is these esreas that the problem of sconomical hauling of 1iquid fuels is most
acute, and it would, therefore, be anticipated that gas penerator squipment would be
most useful and sconomicel.

-10 -
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A considersble hody of techhbosl information is availeble on the performonce of
zas generztor osjuipment, in comparison with similar patroleun fueled aquipment.
From analysis of this material, 3t becomes apparent thel there ere sinificant
economlc disadvantsges inherent in gas penerators.

If engines designed to operate on petroleum fuels are sonvertad te gns generators,
g 30 to 40 percent decrease in powsr ean be antlcipated, This power loss can be
reduted by extensive podi fication of the englne {increasing the compression ratiec,
incronsing the cylinder capacity, inoreasing the nurber of crank-shaft revolutions,
increasing the size of the inteke and exhsust walvea), A diesel or kerosene engine
which undergoss thess modifications cen be sxpected to d oliver egual, or evon

LY

grester power; in the case of a gasoline engine, & power loss of spproximately 10
porcent is ineviteble. _33_3/

Load capacity of & converted vehicle is reduced, sometimes as much ag 20 percent 3.2%

fngine wegy is considerably increased, due to the conrosive impurities of the
generator gas, and the higher operating speeds necassary o engines operaking on
gas generators. _2_0/

The renge of vehicles operating on gas generators is severely curtailed; o
truck operabing on wood can twrevel only 70 kilomsters without refueling, while the
optimum range for vehicles opersting on other fuels may be sald to be 120 kilometers.
21/

0il and grease consumption of gas penerator engines nas proved to be higher than
the norms For petroleum fusled engines. As an example, therc have becn reports

that the lubricant consumption of the ZIS-21 sngine is 200 percent of normals Modis

pications cen be made to correct this excessive consumption of lubriocants. 22/
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The labor cost of operating a gas generator ongine is higher, both in terms
of operating costs, and maintensnce coste.

It is apparent from the shove that gas gensrator engines snd petroleunsfueled
engines converted to gus generators sre not without drewbacks, It is bslimmd‘ that
it is for these reasons thet the Soviet suthorities havs apparently become less

vehicles
enthusisstic in edvocating gas gensrator emyime in the postwar period as the solution
to the peacetime petroloum fusls problem of their country.

It is also apparent, however, that pas zenerators have certain favorsble
characteristics which night make them more attractive in the cvent of war,

Gas generators may he used {0 seve considerable quantities of strategic potroloum
fusls. This 12 s point of considersble importance,

Gas generators cen be operabed on a considerable variety of fuels; wood, wood
briquettes, charooal, charcoal briquetites, coke, peat briguettes, and many forms
of eoal a.nd/or conl cokes, Very few regions of the USSR are without local produce
tion of at least one of these forus of solld fuel, This im lies that the use of
gas penerators can gre:tly decrease the amount of liguid petr leum fuels it is
nscessary to tranaport, en important consideration in wartime, Tn addition, it is
apparent that gas generators, if widely used, could meet the minimal motor transport
requirements of reglong where tacticel or strategic considerations meke potroleun
fuels unavailable., This has important tectical and strateglic overtones. However,
it is not the function of this paper to investigate these possibilities,

It may, thorefore, be that these savings of distillate fuels end transporiation
would, in wartime, more than offset the incremental invositment of materials and

labor which would be inherent in the construction, installation, eperation and
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waintenance of gas generators. An idea of the scale of operation which would be
neceasary in order apprecisbly to improve the liquid fuel pogition of the USSR may
be gained from the ststement of a Sovis ¢ writer in 193¢ thet "l 1 gas generator
machines which are supposed te be produced in 193% alone will, with good utilizatioy,
save more than 200,000 tons of gafsaline and keroseneeass” .‘2_3_/ Since 28,000 guw
generators were scheduled for production in 1939, it sppears that it would be
necessary to mamufacture and instell 140,000 gas generators in order to displace
one miliion tons of distillate fuels a year, The USSR is not believed to be
producing generstoers on anything spproximatdng this scale., However, the senerators
do net represent a production problem, in terms of steel roquirements, The installed
welght of curreat models renge from 200 to 800 kilograms, and -wst of this welght
is medium quality rolled steel sheet, steel strips, and steel bands, $he generators
elso rejuire steel pipe, cest irom, an.ti steel forgings. ‘I:I:l_/ This quantity of steel
ahould not present a sorious obstacle to sxtensive convergion, even in wartime,

In:addition to the metals which would be required for the mamifecturs of the
gonerator units themselves, it should be pointed out that the internal changes in
liquid fusl engines which are necessary to emable them to oparate efficiently on
gas generators roquire considerable metal, The nature of thes~ changes has slready
besn touched upon. It is not possible to propare an estinate of the amownt of
metal which might be required for these changes.

It must also be pointed oubt that the building, instellstion, maintenance, and
operation of gas generators would require inputs of skilled end semiskilled manpower
which might be dirficult to meet in wartime, This would be all the more true if

- 22 -
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vast munters of engines were subjected to extensive overheuls in order to conver®
them to gas penerators,

The solid fuels necessary to operate gas generators are nvailsble, in one form
or snother, in almost every part of the US#R. The flexibility of ges penerators
with regard to fuels has already been pointed out., The fact that pas generators
burn between 200 to 300 percent by weight of the equivalent petroleum fuel, depending
on the form of solid fuel which is considered, should not present any substantial
obestacle Lo mass conversion.

In summery, it mey be stated that ges generators are not particularly difficult
to menufecturc. There is evidence that during the last war, zas generators were
buil¥ by a number of small plants, A4 simple generator cen probably be assembled
by a smell machine shoud However, in order to obiein conversion in numbers auflie
ciently large to materislly affect the liquid fuel position of the USSR it is
believed Liat it would bo necessary to mass produce at lesst some, and perhaps all,
of the major compononts. This would require plants, orgenizetion, and time to tool
up and get production under way. It may be expected, therefore, that conversion
to gas generetors wehicles will not maverislly effect the fuel positiop of the USSR

during wartime fiscal year 1954,

- 23 -
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AEE’ endix B

POSSIBILITIES FOR CONVERSION OF VEHICLES

10 COMPR™SSED GASBUUS FUVLS IN THE USSR

IN WARTTME FISCAL 1954

Sovist interest in vehicles operated on compressed zases has paralleled their
interest in vehicles operated on ges generators. The first gas cylinder vehicles
wore opersted in the USSR prior to World War II, 2._8_/ In the same period, compressor
stations for £illing gas cylinders wero erected in various parts of the USSR, _2_5/
It is supposed that the use of vehicles using compressed gee increased somewhat
during World Var II,

In the postwar period, it is known thet the Fourth Five Yeur Plan called for
the wider zpplication ol this type of vehicle, together with gas generator vehicles,
The Fifth Five Year flen has em an objective "to oxpand the use of £o8e..88 an
automobile fuel%,

The degres to which these postwar plans have been implercnted is again not
oentirely clear, It is known that at least two models of gasecylinder fueled trucks
have been in production: the 2IS-156 and the GAZ-51-B, ﬁ/ Experimente have been
conducted in converting other types of trucks %o pae generators, but, as far as is
known, these converted models are not in rroduction, }.‘_@/ In fack, it is belisved
that even the engines of the GAZ=51 and ZIS-158 are converted from liguld fuel, since
a 1951 Soviut gource states that "the automobile industry does not yet put out gas
eylinder motors"s 29/

Very scent inforrmtion is aveilsble on the distribution of compressed-gas
wvehicles in the USSR. It is known that part of the automobile park in Gorkiy had

- 28 -
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been converted to ;asecus fuels during the war, and that the rcsultesnt savings of
gasoline smounted %o 10,000 tons per year, 30/ One hundred trucke of Kiev Oblast
ware converted to pmseous fuels in 1945 and in later ;ras.ra over 500 more trucks
wire converted, _33./ In 1946, the entire pa:fk ef the Drogobyc: oblasty were converted,
and the same gource tells us that many other subomobile trusts of the Ministry of
Hotor Transport of the Ukrainian 85R, including, srecifically, the Transcarpathisn
end Stanislav trustsswere also refitted in the periad 1946=1950, gg/ There is also
evidence which suggests that gas-cylinder vehicles are in use in otheor areas of the
USSR where gas fuels ere consplicuously avaeileble: in the arcas surrounding petro-
lsum refineries, natural cas fields, and pipslines, and coke ovens. _f;’*y
ugually e mixture of

Iiguified gases [prapane and butane) represent the nmost seiisfactory gaseous
fuels for motor vehicles, The pressourss at which these gases liquify (2 to 3
atiosvheres) make: them relatively easy to handle. The camprossor stgtions need not
be very large or powerful, and the cylinders which ars carried on the vehioles need
not be of exceptional weight or stremyit. The power loss exprrienced in liguid
gasoline engines which are slightly modified to adapt them to the use of gaseous
fuels is approximately 4 b 5 percent, which, according to tho scurce, is impercep~
tible, _:5_4[ If the engine undergoes extensive remodeling {along the seme lines
regquired for operation on gas generators), it is possible to secure an inorease of
power from liquified gas operation of the cngine, 355/

Batural pas is & fairly satisfactory fuel, except for the fact that it is com-
pressed to much greater pressure than 1liquified gzs. This involwes nore comrlex

somprossor stavions, snd rejuires that the cylinders carried on the trucks be

heavier, snd of better quality steel., Ihe power loss of an ordinary gasoline engine,

. w 25 -
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8lightly modified to consume gaseous fuel, is spproximately 10 te 15 percent, which
a Sovict source claims to be "slizhtly perceptible®. .§§/ Txtensive overhauling
and redesign can improve the power ¢iaracterlistics of an engine operating on
natural ;age

The least satisPactory gaseous fuel is coke gas or enriched coke gas. ressures
sxporienced in using these gases appear to be comparable to those expsrienced when
using natural gec. DIngine power loss, with only slight modification, is in exdess
of 20 peg-oent. ~hieh & Soviet source states to r;asult in "oonsiderably® lower traction
power in the vehicle. _§_’I_f/ flere sgain, extensive overhauling can improve performance,

There ere difficulfiss inherent in 411 vehicles overating on gaseous fuels, in
addition to those discussed above.

211 vehicles have their csrrying cepacity reduced somewhal because of the
presence of the gas cylinders necessay to carry the fuel gase. The size and
number of these cylinders varies both with different models of trucks, and with
different kinds of fuel used. For example, the GAZ~51 truck when operating on
1iquified'gga carries e ’singlo eylinder made of steol S mm thick, 945 mm in lengkh,
400 mm in dismeter, and weighing 46 te 50 kge On the other hend, the 2I3-158,
when operating on natural gas, coke gas, or snriched coke gas, carries 8 cylindera
of gas, sach having & water volume of 50 liters, and a weight of 70 to 75 k8. .?:_4/

The range of vehicles operating on gaseous fuels is curteiled, The degree of
curtailment variea, sgain, with the model of the truck, snd with the fuel which is
being used. Typical of the upper range of performasce is the GAZ-51 operating on
liquifisd gns, which can travel 215 kms. without rafueling; representative of the

- 28 =
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lowor range ‘is the ZIS-156 opsrating on cke gos, which can truevel only 120 lons. §__9/
As in the case of gas penerator engines, éngé,naa operealing on gaseocus fuels
consume 25 to 30 percent morc lubricating oil than sngines us:ng gasalimr :»._C/
From the foregoing, it appears that the oreration of vehicles on liquified
propane o~ butene is considered to be pracuvicsl in the USSR, and is » method of
substituting gaseous for liguid fuels which does not present any overly complicated
technological problens, ¢mn the other hand, the substitution of compressed n:;‘cu;al
gas, or coke gases, for liquid fuels involves increassingly more difficult technoe
logicel problems, together with gra?.tly diminished ay‘:ara‘bing efficiency.
It vrould; therefore, saon that in wartime the USSR mig;ht be expected to maximim
the use of propane = butane fueled vehicles, sinpa these vehicles would involve
the smallest investment in stecsl and menpower per unit of liquid fuel ‘displaced.
The limitations which might ba expected on the degrees of conversion to these fuels
would be those imposed by the awailability of provene and butane, tﬁe avellability
of compressor station cap city, and the difficulties involved in transporting
liquified gas sway from compressor stations,
On the firsi score, the availebiliiy of propmne and butene, there ls very
little information, but the USSR is knowm teo be capable of producing considerable
quartities of these gases. 41/ It is also believed that present production is well
below capacity, in the seonse that the maximuw recovery is not being made of these
BSOS, .4_2_/ The wartime svailability of propane and butane is, therefore, depend=
ent té a large extent on the possibility of increasing the number of stations Tor
the recovery and compression of propane and butans, These stations are not considered

to be very difticult to comsiruct, bui rei;ui_re inputs of comsodities which sre
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short in wartime, It is, therefore, highly probable 'tha‘h%expmwion of the
number of propene ov butone fucled wehiclea %ill be retorded by the difficulties
invelved in construcking these stationz.

Finelly, it is highly probable that the use of proggm = butane fueldd vehicles
will continue to be restricted to arces where propane and butene grersadily avnilablkg
that is to say, the immediate vicinily of fetralm rafineries, producing fieslds,
end gas pipelines. Though it I8 true that propsne eud butens cmn be transpor ted
over long distances in cylinders, or in tekk cars of special design, it is also
trus that the economic justificetion of liquified gas 25 & vehicle fuel decraooses &8
the length of the ha.ui jnoresges. It is just as esay, and in many cases sasisr
and chenper, to transport liquid fuel as to trensport gas cylinders back and forth
between the sourcs of the gaz and the consuming z.mit.‘ In wertime, this double
haul could be very significant,

It is extremely difficult o quantify the amount of 1liquid fuel which might be
saved by incremental conversion of vehicles to propene or butane fuel in the svent
of war. The evidence which suggests that such conversion would acour, provides no
sound basis for quantifying this converdkon, As a completely arbitrary figuro,
it is suggested that conversions which would displace «25 to .50 million metric
tons of liguid fuels might bs mssumed during wartine fiscal yoar 1954.

With regard to conversions to naturel ges, soke ras, or enriched coke pss, the
technolorical problems involved, the larger inputs of stesl and menpower, and the
mejor overhauls necessary to the vehicles undergoing conversion, a&ll sugrest that
there would not be any grost numbsr of vehicles convorted to these fuels during

wartime fiscal yoar 1954,
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